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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Production being possible in industrially by controling 
occurrence of tightening and bulge , stabilizing false-twist 
yam of high quality which atsame time is not dyeing 
uneveimess or other , without occurrence of fluff and yam 
break , it offers producible PTT-POY to industrially . 

[Means to Solve the Problems] 

It lowers temperature of volumen yam at time of winding 
byretracting with specific contact pressure , intersecting 
angle , without giving damage to thevolumen yam , it 
produces making use of special yam-spinning method which 
is retractedwith low winding tension , it makes high 
elongation , low releasing reduction ratio and PTT-POY 
which does not have yam diameter and structure unevenness . 



[Claim(s)] 
[Claim 1] 

90 mole % or more consist of poly trimethylene terephthalate 
which configuration is done fi'om trimethylene terephthalate 
repeat unit .description below (A ) - satisfy requisite of (F ) 
polyester fiber . which is made feature 



(A)^J£ 




1. 300-- 1. 325 






(A) density 




1.300-1.325 






0. OlS'-O. 06 






(B) birefringence ratio 




0.015-0. 06 






O'-'O. IcN/dte 






peak value of (C) thermal stress 




0-0.1 cN/dte 






20--60% 






(D) boiling water shrink ratio 




20-60% 






60'-210% 






(£) elongation at break 




60-210% 
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(F)U%A<0-2%-C 


*>0^feg|gibA<5%JJi±a> A^*<ai«l1 000 


(F)U% with 0-2% 


At same time yam diameter fluctuation unevenness of 5% or higher fiber 1000 


Per m 1 or less 











itmm 2] 

90 ^;U%Jil±A<hU>5^U>-Tb7^b-hiaiI 

fc^. mmmiz^Lxi±±im^n^L. 

^ 0.02~0.20cN/dtex <D#ffi58*l::T. f~ Xtt 
/^'V-b— i^OSSSS* 0-50 deg C (CftoT 
1000~4000m/min ©^S-C^tlSlSCt^^fS 

3-6° CO^^I, A^o^-X/^y-^r-v-o^fc 
y l~5kg (DmElCT^ffili)Ct^^m<!:t-Sa 

[^^^ 6] 
7] 

iS*« 1 I^Ka)7KUxxx;^8i«$fflL^TSSji 
Specification 

[0001] 



[Claim 2] 

It can wind polyester fiber which is stated in Claim 1, bulge 
ratio is 20%or less and cheese package . \x4iich is made 
feature 

[Claim 3] 

Releasing reduction ratio of fiber which is wound is 0 - 4% 
and cheese package . which is stated in Claim 2 which is 
made feature 

[Claim 4] 

90 mole % or more meh spinning doing poly trimethylene 
terephtbalate which configuration is done from the 
trimethylene terephthalate repeat unit , extrusion it is from 
spinneret in manufacturing method of polyester fiber 
whichbecomes, quench doing dissolving multifilament , after 
changing into the solid multifilament , to grant finishing agent 
vis-a-vis said fiber , after that with the winding tension of 
0.02 - 0.20 cN/d tex. Maintaining surface tentperature of 
cheese package at 0 - SO deg C, manufacturing method . of the 
polyester fiber which it retracts with velocity of 1000 - 4000 
m/min and makes feature 

[Claim 5] 

manufacturing method . of polyester fiber which is stated in 
Claim 4 which per intersecting angle , and cheese package 
one of 3 - 6 deg it retracts with contact pressure of 1 • 5 kg 
and makes feature 

[Claim 6] 

manu&cturing method . of polyester fiber which is stated in 
Claim 4 or 5 which it retractsmaking use of winder of system 
which both parties of spindle and touch roll have driven 
makes feature 

[Claim 7] 

false-twist yam . which is produced making use of polyester 
fiber which is stated in Claim 1 



[Description of the Invention] 
[0001] 
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i:, h'J->«^U>^*'jD-iU(i,3-:^o/<>i?;l-— 

7^u-KeiTrpTTji:iiisi-)i*. -t+iSfflt^fc 
rpETj tm-r)mm:^muLtz\±m^mit^'o 

BCF -^^yhx y^'ys Tr-7.**'Vh^lCfEffl^F 
tvTt^"S(*S^^m 3584108 -^BJ^B^, mm 
^VfM 3681 188 -^BJIffl^. rj.Polymer ScienceJ 
Polymer Physics 14 263-274 H» 1976 
^^ffs rchemical Fibers IntemationalJ45 #. 
1995 ^ 4 ^flfr, 110-111 H.^Fj3¥ 9-3724 
#^IH.*#gB¥ 8-173244 ^^«.^gl¥ 
5-262862 ^^ffi). 



[0003] 

PTT «|^<7)±fe(D^14^S:*:[SI-^7!)^-a-«8l 



PTT m.m(o€miiQ:L^\t. ^mw- 9-73373 ^ 

<iim. 1 1-093026 #^i>ffilcFjB3^^F*iri> 

If PET 8lftl|07H'Jx^x;u8lftl=lt^LT, 
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[Technological Field of Invention] 

this invention regards poly trimethylene terephthalate fiber 
and its cheese package which are suited for the false-twisting . 

Furthermore as for details, with producible , stabilizing in 
industrially ,it regards portion orientation poly trimethylene 
terephthalate fiber and its cheese package which can obtain 
false twist adding yam of high quality where unevenness is 
little. 

[0002] 

[Prior Art] 

condensation polymerization doing lower alcohol ester and 
trimethylene glycol (1 and 3 -propanediol ) of terephthalic 
acid which isrepresented in terephthalic acid or dimethyl 
terephthalate , as for poly trimethylene terephthalate (Below 
"PTT " with you abbreviate. ) which is acquired, the fiber 
which uses that, low elastic modulus (soft texture ), with 
epoch-making polymer which has the performance which 
resembles to polyethylene terephthalate (Below "PET " with 
you abbreviate. ) fiber such as property and the light 
resistance , heat set property , dimensional stability , low 
moisture absorption which resemble to polyamide such as 
elastic recovery , ease of dyeing which is superior. Utilizing 
feature, it is applied to BCF carpet , brush , tennis gut etc, (U. 
S. Patent No. 3584108specification , U. S. Patent No. 
3681188specification , "J.Polymer (0032 - 3861, POLMAG ) 
Science " Polymer Physics compilation, Vol.14 , 
263-274page , 1976 issue, "Chemical Fibers international " 
Vol.45 , 1995 April issue and 1 10 - 1 1 1 page , Japan 
Unexamined Patent Publication Hei 9-3724disclosure , Japan 
Unexamined Patent Publication Hei 8-173244disclosure , 
Japan Unexamined Patent Publication Hei 
5-262862disclosure ). 

[0003] 

Above-mentioned characteristic of PTTfiber is utilized to 
maximum limit , thereis a false-twist yam * as one of fiber 
form. 

Because false-twist yam of PTTfiber , as disclosed in Japan 
Unexamined Patent Publication Hei 9-78373 disclosure , 
Japan Unexamined Patent Publication Hei 11- 
093026disclosure , bycomparison with fiber , for example 
PET fiber or other polyester fiber which possesses PTT and 
similar stmcture , because it is rich to elastic recovery , 
softness , becomes something which quiteis superior as raw 
fiber for stretch . 

But, supply raw fiber which is used for false-twisting which 
has been usedwith above-mentioned disclosure because it is a 
drawn fiber which is produced2 -stage such as yam-spinning , 
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PET m^itmmiz. i ^mconrnvmi^Ltz 

PTT a)SP5i'iB[fiimSi(iUTrpoYji:8S-r)^ffl 



[0004] 

{gm*nX|CffllNS PTT-POY icii-rsffefraffi 

li. rchemicalFibers International J 47 ^.1997 
^ 2 flflfr. 72^74 MlCg|5^A<&*o 

3^000m/»T-«#«^ofcaHt*<gB**tLT 

^fc. 11-229276 ^^i^SilCli. 

±lf S«*#4L. 3300m/»-p^#ffiofc^gSSf 

0.059. #g 71%(7) PTT-POY 
S^i^ia**!* 98049300 -^i^ffilZli. @W«SJt 
OJS'-l.l C0;KU"7-^ffll^T 2500^5500m/5i^(D 
i*^)i]tT*«ft^Lfc PTT-POY /)< . 
WO99-39041 ^^ga/^>7b'>hlC(i.*#^(D 
i±±im'^n^U 3500m/5i^T*^t5Jofc1SB 
Sf 0.062. IS 74%© PTT-POY A^IB^S 



[0005] 

PTT-POY tt^^±-e.^A<:*:^<iU^Lr^tg 

So 



drawing with step , increases productivity , beingdifficult , 
fiber production cost becomes high. 

In addition because it is a drawn fiber , it is not possible to do 
drawing false-twisting with high speed where productivity is 
high. 

In same way as PET fiber , it is thought that false-twisting is 
donemaking use of portion orientation fiber (Below "POY " 
with you abbreviate. ) of PTT which isproduced with step of 
single step . 

[0004] 

prior art regarding PTT-POY which is used for false-twisting , 
isdisclosure in "Chemical Fibers international " Vol. 47 , 1997 
Febniaiy issue and 72 - 74 page . 

Doing to push out polymer , cooling and solidification after 
doing, it grants the finishing agent in this technical text Ken, 
does not use godet roll , or is through thecool godet roll after, 
fiber which is retracted with 3 - 6000 m/min isdisclosed. 

In addition, specific finishing agent is granted to Japan 
Unexamined Patent Publication Hei 1 1- 229276disclosure , 
birefringence ratio where birefiingence ratio which is 
retracted with 3300 m/min 0.059, PTT-POY of elongation 
71%, PTT-POY which spinning is done to Republic of Korea 
Japan Unexamined Patent Publication 98049300disclosure , 
with the spinning rate of 2500 - 5500 m/min making use of 
polymer of inherent viscosity 0.75-1 . 1 ,grants specific 
finishing agent to WO 99-39041 number open leaflet , 
retractswith 3500 m/min 0.062, PTT-POY of elongation 74% 
is disclosed. 

[0005] 

But, yam contracting largely on yam bobbin , when amount 
of yam which industrial manufacturing has been made in 
order to tighten yam bobbin , usually isretracted yam bobbin 
deforms PTT-POY which is shown inabove-mentioned 
technical text Ken and Unexamined Patent Publication etc 
with examination of the these inventors , cheese package is 
removed from spindle of winder , becomesimpossible . 

With this kind of status , using yam bobbin where intensity is 
large evenif, assuming, that you held down deformation of 
yam bobbin , you cansee phenomenon where package side 
surface which is called bulge swells, the yam tightens hard 
with inner layer of cheese . 

Because of this conveyance of cheese package becomes 
difficult, when the unwinding doing yam , as tension becomes 
high, also tension variation becomes large, fluff, yam break 
occurs frequently at time of drawing false-twisting ,* it 
shrinks, and others and dyeing uneveness occurs. 
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[0006] 

1 PET tmU^). PTT liv^if ^*^*(D5J^^<i3g 

50 deg c mmtm^ovm&vt^^tmwiL 



2 ?f14ts]^$A^a;t^fci6lc#t5iofc|iR0lS 



[0007] 

3 PTT (*^t«iofc^lCi^$t*<l|R$S-r^fcto. 



4 PTT li Tg Am^fcto. ^lSyB# 

IS*Ci:0T*§^'5 PTT-POY lCOL^TlSKLrL^ 
[0008] 

PTT-poY ai;^(DSSigicfci^T.S£*i$«r* 
/^>^-v^#ffiyfii(Dxe>K;ucfcyffiyn-r 



[0006] 

As description above you can think following two as 
reasonwhich fiber contracts. 

Unlike 1 PET , because as for PTT has done molecular 
structure of the zigzag shape , because glass transition 
temperature (Below "Tg " with you abbreviate. ) 50 deg 
Cextent is low, molecule motion doingeven with room 
temperature , because it contracts. 

Case where it retracts because 2 elastic recovery ratio are high 
is because the stress without being eased it remains. 

In addition, in PTT-POY which is shown in above-mentioned 
technical text Kenand Unexamined Patent Publication etc, 
thickness , shape of yam which is wound in the cheese 
package endface , structure differs in these inventors , 
becomes fiber where the unevenness is large. 

When false-twisting is done making use of fiber where this 
kind of unevenness is large, when processing it occurs and/or, 
only false-twist yam where dyeing unevenness and * 
shrinkage unevenness are large not be able to acquire fluff 
and yam break it becomes. 

[0007] 

As description above as cause where unevenness occurs 
followingway it is thought 

Because as for 3 PTT after retracting, fiber contracts, the 
phenomenon , so-called ear high diameter of end becomes 
large occiu^. 

Because of this only end contacts with touch roll of 
winder ,power increases to fiber excessively and becomes 
deformed. 

4 PTT do and/or become deformed because Tg is low, at 
thetime of winding fiber heat treatment making nonuniform 
by fiictional heat of cheese package and touch roll of winder , 
crystallization . 

This way tightening , bulge , yam unevenness does not occur, 
stabilizes and completely there isnot a prior art which has 
been stated concerning PTT-POY which canobtain false twist 
adding yam of high quality where unevenness is little. 

[0008] 

[Problems to be Solved by the Invention] 

With Prior Art there is a problem below, result of examination 
of the these inventors , at time of PTT-POY and its producing 
which are suited for false-twisting , it was ascertained . 

(1) volumen yam contracting, yam bobbin is tightened, 
cheese package isremoved fi"om spindle of winding machine . 
it becomes impossible ,bulge occurs. 
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■6. 

Zrofcto. X||fi<IICigig5?*lTL^-5 PET 
(2)Tg i|JHi$A<*tl^<DT?.^-X/^'y 

[0009] 

siAftA^iicD'SrL^Eaiito^^aix^*^. % 

^•Vi'^t«l!)*ta)3l*JEi:<SSLrxmWl::Sji 

Rifig'S PTT-poY *j j:i;-5-<DiSii:&aoStt-e 

^}qi$iJL. ±l2(2)Fp^Sic?*jj;LTx||Mlc§^to 
a)A^A<3tf PTT-POY i:-rS::i:T*fc^o 



[0010] 

PTT-POYT*!*. #$»*yfc<fci;/<;Uv©l6±S 
[0011] 

l./K'jxxx;uSliii 



Because of this, cheese package of amount of yam like PET 
which isproduced in industrially is retracted, it is not 
possible . 

(2) Tg to be low, because shrinkage ratio is large, thickness , 

shape of the yam which is wound in cheese package endface , 
stmcture differs, becomes the fiber where unevenness is large. 

When false-twisting is done making use of fiber where this 
kind of imevenness is large, when processing it occurs and/or, 
only false-twist yam where dyeing unevenness and ♦ 
shrinkage unevenness are large not be able to acquire fluff 
and yam break it becomes. 

[0009] 

objective of this invention , with producible , stabilizing in 
industrially the false-twist yam of high quality which at same 
time is not dyeing unevenness or other , withoutoccurrence of 
fluff and yam break , is offer of producible PTT-POY and its 
manufacturing method in industrially . 

In order to be possible false-twist yam of high quality where 
in order toachieve objective of this invention problem to be 
solved , corresponding to theabove-mentioned (1) problem , 
controls occurrence of tightening and the bulge in order to 
make industrial production possible, corresponds to 
theabove-mentioned (2) problem and is not dyeing 
unevenness or other in industrially withoutoccurrence of fluff 
and yam break , thickness , shape of yam , It is to make 
PTT-POY which does not have unevenness of structure . 

[0010] 

[Means to Solve the Problems] 

these inventors result of diligent research, in surprising fact , 
optimizing doing the windup speed , contact pressure , 
intersecting angle , winding tension , lowers cheese package 
surface temperature at time of winding , without giving the 
damage to volumen yam it produced making use of special 
yam-spinning method whichis retracted, with PTT-POY of 
high elongation , low releasing reduction ratio,occurrence of 
tightening and bulge can be controled discovered. 

In addition, because thickness , shape of yam , there is not a 
unevenness in structure , stabilizing false-twist yam of high 
quality which is not dyeing imevenness or other without 
occiurence of fluff , yam break , it can acquire fiber of the 
this invention , to discover, this invention was completed. 

[0011] 

Namely this invention is something of as follows. 
1. polyester fiber 
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(1)90 ^;u%ia±)!)^h'J-/^u>xu:7^u-h^ 

u-h*^?»'tfy. Tfe(AHF)(Dgft*jas-rs 

(A) S)t : 1.300-1.325 

(B) ^tS»r$ : 0.015-0.06 
(Qf^fC^roe— i^li :0~O.lcN/dtex 

(D) ^7KllX^$ : 20-60% 

(E) 5ffiBT#g : 60-210% 

(F) U%)b< 0~2%T% A^-3^g^iSA< 5%J«i±a) 
L3i^mM. 1000 m ^fcy 1 emTT'fc-Sdt 

[0012] 

2.f^-Xtt/<-y<7— 

(1)90 ^yU%JJl±A<h-'J^^L/>-rb7^^-h-l^ 
U-h*>e)JS:y. TIB(A)-<F)(DS«^^SS-r5 
20%JjlTT?fc^::i:$**m<!:-r 



(I ) 90 mole % or more consist of poly trimethylene 
terephthalate which configuration is done from the 
trimethylene terephthalate repeat unit , description below (A ) 

- satisfy requisite of (F ) polyester fiber . which is made 
feature 

(A) density: 1.300-1.325 

(B ) birefringence ratio : 0.015-0.06 

peak value : 0-0.1 cN/d tex of (C ) thermal stress 

(D ) boiling water shrink ratio : 20-60% 

(E ) elongation at break : 60-210% 

(F ) U% with 0 - 2%, at same time yam diameter fluctuation 
unevenness of 5% or more per fiber 1000 m must be 1 or less 

[0012] 

2.cheese package 

(I ) 90 mole % or more consist of poly trimethylene 
terephthalate which configuration is done from the 
trimethylene terephthalate repeat unit , description below (A ) 

- satisfy requisite of (F ) be able towind polyester fiber which 
is made feature, bulge ratio is 20% or less and cheese 
package . which is made feature 







1. SOO'-I. 325 






(A) density 




1300- 1.325 


(B)«H«f$ 




0. OlS-'O. 06 






(B) birefringence ratio 




0.015-0, 06 


(C)j|ftl£*<Dt"^fil 




O'-O. IcN/dte 






peak value of (C) thermal stress 




0-0.1 cN/dte 






20^-60% 






(D) boiling water shrink ratio 




20 - 60% 


(E)HSBr#g 




60-'210% 






(E) elongation at break 




60-210% 


(F)U%A<0-'2%T* 


7!)^0*g|EiJ|A<5%Kl±(DA^A<at«t1 000 


(F) U % with 0 - 2% 


At same time yam diameter fluctuation unevenness of 5% or higher fiber 1000 
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Per m 1 or less 





(II)(I)l~*Jt^T#t#ltb*trL^i)ai^tfl>tt« 
[0013] 

a)90 ^;U%J*l±A<h';>^L/>xb:7^U— h» 

L,-5-0^ 0.02~0.20cN/dtex a)#5l3S*l-r> 
^-Xtt/^vtr-vrogBSIt^ 0-50 deg C 
iCftoT 1000~4000in/niin OM&'^^^fSL^Z 

(II)(I)|C j3l^T, 3-6' (Dl^^l, A^O^-X/^-;/ 
-b— i?-0^fcy l-5kg a)ftEICT#IR-5:it 

(m )(i)*fcli(ii)lwj3L>T. :^\£y\^)it^v=f-u 

[0014] 
4.'(5^ilOX^ 

(D90 ^;i/%J<l±A<h'J^^b>xb'7^b— hii 

:It^^^at•r'5^K'Jxxx;^8^«t$fflt^Ti^ 



Releasing reduction ratio of fiber which is wound in (11 ) (I ) 
isO - 4% and cheese package . which is made feature 

[0013] 

manu&cturing method of S.polyester fiber 

(I ) 90 mole % or more melt spinning doing poly trimethylene 

terephthalate which configuration is done fiom the 
trimethylene terephthalate repeat unit , extrusion it is fi'om 
spinneret in manufacturing method of polyester fiber 
whichbecomes, quench doing dissolving multifilament , after 
changing into the solid multifilament , to grant finishing agent 
vis-a-vis said fiber , after that with the winding tension of 
0.02 - 0.20 cN/d tex. Maintaining surface tenq)erature of 
cheese package at 0 - 50 deg C, manufacturing method . of the 
polyester fiber which it retracts with velocity of 1000 - 4000 
m/min and makes feature 

In (n ) (I ), manufecturing method . of polyester fiber which 
per intersecting angle , and cheese package one of3 - 6 deg it 
retracts with contact pressure of 1 - S kg and makesfeature 

manufacturing method . of polyester fiber which it retracts in 
(III ) (I ) or (n ), makingtise of winder of system which both 
parties of spindle and the touch roll have driven makes feature 

[0014] 

4.felse-twist yam 

Making use of polyester fiber where (I ) 90 mole % or more 
consist of poly trimethylene terephthalate which configuration 
is done from trimethylene terephthalate repeat unit , 
false-twist yam . which is produceddescription below (A ) - 
requisite of (F ) is satisfied makefeature 



(A)!gJt 




1.300~1.325 






(A) density 




1.300-1.325 






0. 015~0. 06 






(B) birefiingence ratio 




0.015-0.06 






0~0. IcN/dte 






peak value of (C) thermal stress 




0-0.1 cN/dte 


(D)36*i|XlS$ 




20-60% 
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(D) boiling water shrink ratio 




20-60% 






60-'210% 






(E) elongation at break 




60-210% 


(F)U%*<0'-2%T* 


A^O^tg|&l!I3!)<5%J^lJl(D A^*<aiJi1 000 


(F) U % with 0 - 2% 


At same time yam diameter fluctuation uneveimess of 5% or higher fiber 1000 


m^fcyHlJilT 
Per m 1 or less 


Zt 









[0015] 

*36ia(cfflL^*7KU-7-i±.90 ^;i/%El±A<h 

ZZV PTT tli. i^lyy^Jim^mf&^tLh'):^ 

m PTT 10 ^;u%iaTT*itea)^ta^i$^i^ 

l,6-^+-9->^L/><7'^<J=I— l,4-V^P'>^4r'9- 

i,4-v^p^++^>v>^/-;u.7 

[0016] 

>SLS»j. gftsss^j. >s?&^j. mmi. mmm. 
mim±»L m9^i§i^^m. ^n^ia«i^j. m 

0.5M.4A<»^L<. SicWSUli 0.75-1.2 Tfe 



[0015] 

Below, this invention is explained in detail, 
(1) polymer starting material etc 

As for polymer which is used for this invention , 90 mole % 
or more are poly trimethylene terephthalate which 
configuration is done fi-om trimethylene terephthalate repeat 
unit . 

It is a polyester which PTT, designates terephthalic acid as 
acid component hereand designates trimethylene glycol (As 
many as 1 and 3 -propanediol you call ) as diol component . 

It is possible to said PTT, to contain other copolymer 
con^onent with 10 mole % or less . 

As that kind of copolymer component , you can list 5 -sodium 
sulfo isophthalic acid , 5-potassium sulfo isophthalic acid , 
3,5-dicarboxylic acid benzenesulfonic acid tetra butyl 
phosphonium salt , 3,5-dicarboxylic acid benzenesulfonic acid 
tributyl methyl phosphonium salt , 1,4- butanediol , neopentyl 
glycol , 1,6-hexamethylene glycol , 1,4- cyclohexanediol , 
1,4- cyclohexane dimethanol , adipic acid , dodecanedioic 
acid , 1 ,4- cyclohexane dicarboxylic acid or other esterified 
monomer . 



[0016] 

In addition, or it is possible to copolymerize mix according to 
need , various additive , for example matting agent , heat 
stabilizer , foam inhibitor , bluing agent , flame retardant , 
antioxidant , ultraviolet absorber , infrared absorber , crystal 
nucleating agent , fluorescent whitener etc. 

intrinsic viscosity [;et] of polymer which is used for this 
invention 0.5 - 1.4 isdesirable, furthermore it is a preferably 
0.75-1.2. 
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sifittm*^ 0.5 ^^0m^it. 7f^*)^-<o^f- 
mzmmfbmt< 1.4 mTL^m^a. mimm 

[0017] 

A, ifil=i/^;uh. if - K<b^^> 

TT-5JB$-&. ^Jjlc^^^i^T Wh+vK, ifK 
7:y^=Eyti^^tzmU^^taU 250-270 deg 



MIC. $^SiJ^AH-5ci:;t)<filt(Z)ia]±. 5§it 
3cS140lRl±.PTT ;i-'Jd'7— \i>7^PU'r>» 
7g;U7JU3-;i/i:L^ofc»^iA< 300 JJIT© 

[0018] 

(2)7K'Jxxi^;mft 

(i)*f6B-fla)7K'Jxxx;Hli^i:LTI*. Tie 
(AHF)a)St^$j|IS-ri)!&^*<fe*. 



fiber which in this range is superior in strength , spinning 
property can beacquired. 

When intrinsic viscosity is under 0.5, because molecular 
weight of polymer is toolow, as at time of yam-spinning and 
yam break when processing and the fluff become easy to 
occur, revelation of strength which is requiredto false-twist 
yam becomes difficult 

When intrinsic viscosity exceeds 1 .4 conversely, because 
because melt viscosity istoo high melt fracture and 
yam-spinning deficiency occur at time of yam-spinning it 
isnot desirable. 

Furthermore, intrinsic viscosity [;et] is measured value which 
it mentions later withsection of Embodiment of Invention . 

[0017] 

known method can be used that way as production method of 
polymer which is usedfor this invention . 

Namely, it designates terephthalic acid or dimethyl 
terephdialate and trimethylene glycol as starting material , 
reactingunder ambient pressure or under pressurizing 
including one, two kinds or more of metal salt such as blend 
of titanium teu^ butoxide , calcium acetate , magnesium 
acetate , cobalt acetate , manganese acetate , titaniimi dioxide 
and silicon dioxide , it adds catalyst suchas titanium tetra 
butoxide , antimony acetate next, under vacuum reacts with 
250 - 270 deg C. 

With step of option of polymerization, stabilizer isinserted 
before preferably condensation polymerization , and it is 
desirable with viewpoint where molecular weight such as 
in^rovement of whiteness , improvement, the PTToUgomer 
and acrolein , allyl alcohol of melt stability can control 
formation of the organic matter of 300 or below . 

As stabilizer in this case, phosphorus compound and hindered 
phenol coropoimd of pentavalent and/or trivalent aredesirable. 

[0018] 

(2) polyester fiber 

As polyester fiber of (I ) this invention , description below 
(A ) - it is necessaryto satisfy requisite of (F ). 



(A) Sit 




1. 300~1. 325 






(A) density 




1.300-1.325 


(B)iaia«T$ 




0. OlS'-'O. 06 






(B) birefringence ratio 




0.015-0. 06 
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0*^0. icNXate 






peak value of (C) thermal stress 




0-0.1 cN/dte 












(D) boiling water shrink ratio 




20 - 60% 


(E)5kBt#S 




60'-210% 






(E) elongation at break 




60-210% 


(F)U%A<0-2%"C 


t^^^smmm^5%];i±(DA^tmm ooo 


(F)U%withO-2% 


At same time yam diameter fluctuation unevenness of 5% or higher fiber 1000 


mSfcyHiUlT 
Per m 1 or less 











(7) U%A<-^a)BSHrtT*feyA^o-£Jjl±© 
[0019] 

Z(7)fcAirii^T*<i§l£i::iB[SiLTK3§Lfctt 



In order to cancel tightening of fiber which is a one of the 
problem of this invention , in order for yam not to contract 
largely on yam bobbin , molecule doing orientation 
excessively, it has not become state which tension is done, it 
is important . 

In addition, stabilizing false-twist yam of high quality which 
is an other problem of this invention without occurrence of 
fluff, yam break , it produces to make possible, peak value of 
elongation at break , thermal stress is inside fixed rangeand 
also, U% of yam and yam diameter unevenness above 
uniformity doesnot exist is necessary inside fixed range. 

[0019] 

For this molecule doing orientation excessively, it has not 
become state which tension is done, it is necessary . 

Therefore in order to achieve these problem , it is necessary to 
make the special structure which has crystallinity , orientation 
inside a certain specific range. 

As crystalline index, in order to be known generally, density 
measurement of fiber is suitable. 

Because density of crystalline part is large in comparison with 
noncrystalline part ,when density is large, you can say that 
orientation and crystallization ithas done. 

As index of orientation , birefringence ratio of fiber is 
suitable. 

In addition, peak value , boiling water shrink ratio and 
elongation at break of thermal stress are suitable as thevalue 
which can display oriented stated , tensioned state of molecule 
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A<-C#i» PTT-POY tUi>o 



[0020] 

(i)^S(A) 

g&ltii 1.300-1 .325g/cm' ©®HT:3&§jg5>SA< 



1.325g/cm' $ig^*ti5E*DX(r)iSgl- 



$fc,PTT roSeOTlSI* 1.300g/cm^ 



Sgl4»*UI4 1.310~1.320g/cin' G)|gii-Cfc 

8t8ta)1SBef ¥1*0.015-0.06. J»l£*(7>e— 
Ml* 0-O.lcN/dtex V&ii&Wii^^^, 

gRfS^^e—J/MA^ O.lcN/dtex ^iS^^iil^ 
[0021] 

mm.(Dmmmmii< 0.015 s^in-cii. iaiRii±A< 



mm<D^mmmm^L<it 0.02-0.055, sic 

ff$L<l* 0.03-0.05 

*fcf^f5:ba)e-'?fili»*L<l* 

O.Ol-O.OScN/dtex-efeijo 

C (D J: 3 JJC SSi J5 * ® e — i7 M $ 5t -r S S li 
40-70 deg C Vibi>Ztt^itf'^Ll\ 

mPc^tXDil-'^m^^&tUO deg C JUT-^ li^l 
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which participates in tightening and drawing twist 
processabililty largely. 

Therefore, by fact that peak value , boiling water shrink ratio , 
elongation at break of density , birefiingence ratio , thermal 
stress of fiber and U% of fiber satisfy aforementioned range, 
for firsttime there is not occurrence of tightening and bulge 
and with the producible , stabilizing in industrially , it 
becomes PTT-POY which canacquire false-twist yam where 
quality is high. 

[0020] 

(i ) density (A ) 

As for density it is necessary to be a range of 1 .300 - 1 .325 
g/cm <siq)>3 </sup>. 

When density exceeds 1.325 g/cm <sup>3 </sup>, fluff and 
yam break becomeeasy to occur case of false-twisting , 
stabilize in industrially and do the false-twisting it becomes 
difficult. 

In addition, as for lower limit of density of PTT with 1 .300 
g/cm <sup>3 </sup>, there are not times when value below 
this is taken. 

density is range of preferably 1 .3 1 0-1 .320g/cm <sup>3 
</sup>. 

(ii ) birefringence ratio (B ) with peak value of thermal stress 
(C ) with relationship 

birefiingence ratio of fiber 0.015 - 0.06, peak value of thermal 
stress has thenecessity to be 0 - 0.1 cN/d tex. 

When birefiingence ratio of fiber exceeds 0.06, or or peak 
value of thermal stress exceeds 0.1 cN/d tex, after power 
which fiber contracts isstrong, retracting it contracts largely, 
tightening occurs. 

[0021] 

birefiingence ratio of fiber under 0.01 5, when because 
orientation is low itretains with room temperature , fiber 
becomes brittle and yam break and feather cannot occur 
fi-equently at time of false-twisting , do the false-twisting in 
industrially . 

birefiingence ratio of fiber preferably 0.02--0.055, 
fiirthermore is preferably 0.03-0.05. 

In addition peak value of thermal stress is preferably 
0.0N0.05cN/dtex, 

temperature which shows peak value of this kind of thermal 
stress is 40 - 70 deg C, it is desirable . 

When peak value temperature of thermal stress with 40 deg C 
or less fiber is keptwith room temperature vicinity , boiling 
water shrink ratio etc changes, yam becomes brittle. 
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ttz. SifC*(De-'^filSS*< 70degC 
5. 

SUC^robf— j7fil;S)Sliff^L<Ii 45-65 deg 
C. Ml::»*L<l± 50-60 deg C V&i>, 

[0022] 

(iii) 3S*JlK$iTO) 

t.tz 20%51^^-ei*. ^gs^bA<^i^TLrt^-5fcft 

S^Jlxi^i^liW^Uli 30~55%T-&-5o 
[0023] 

(iv) 5fiBr#S(E) 

5Sir#Itl± 60~210%1?fc-5Zi:A<jg>fn:-feSo 

®Bf#jtA< 6o%*iii-ei*#SA<e-r^*fc«) 

a•e«§LTL^Tttl«IA<*«l=l!fe<«:oTL 

5^Bf#^a)»*LL^®ffll* 70-180%. «j;y»^ 

LL^^HIi 80~160%1?fc^»o 
[0024] 

(v) U%&i;^S^i!) 

U%A< 0-2%1:, 5%J«i±a) 

lOOOm ^tcU 1 m\>J.Tt*1hii^tl3<&^ 

u%si;^tS^l!)i*. 'yx;i/^**-'t77>^-1* 

S^aS USTERTESTER3 l=J:y«Jtlit*40 

aa<DiEiaj:y*ftfcii-cfe4. 
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water shrink ratio etc changes, yam becomes brittle. 

In addition, when peak value temperature of thermal stress 
exceeds 70 deg C, because itbecomes difficult to become 
deformed, fluff and yam break becomeeasy to occur case of 
false-twisting . 

peak value temperature of thermal stress preferably 45-^5 
deg C, furthermore is preferably 50-^60 deg C. 

[0022] 

(iii ) boiling water shrink ratio (D ) 

As for boiling water shrink ratio of fiber it is necessary to be 
20-60%. 

When boiling water shrink ratio exceeds 60%, because 
orientation is not advanced, the stmcture is not locked, retains 
with room temperature and fiber becomesbrittle and 
stabilizing without occurrence of fluff, yam break , produces 
the false-twist yam becomes impossible . 

In addition because xmder 20%, fiber become deformed it 
becomesdifficuh to become brittle because crystallization is 
advancing, fluff, yam break occurs frequently and 
false-twisting becomes difficult. 

boiling water shrink ratio is preferably 30-55%. 

[0023] 

(iv ) elongation at break (E ) 

elongation at break is 60 - 210%, it is necessary . 

elongation at break under 60% because elongation is too low, 
at time of the yam-spinning and fluff and yam break becomes 
easy to occur at time of false-twisting . 

When elongation at break exceeds 210%, change over time it 
is easy to make because the degree of orientation of fiber is 
too low, in addition having kept with room temperature ,fiber 

becomes very brittle. 

Because of this stabilizing false-twist yam which quality fixes 
in the industrially , it cannot acquire. 

As for range where elongation at break is desirable 70 - 
180%, as for a moredesirable range it is 80 - 160%. 

[0024] 

(v ) U% and yam diameter fluctuation 

U% with 0 - 2%, at same time yam diameter fluctuation 
unevenness of5% or more per fiber 1000m is 1 or less , it is 
necessary . 

U% and yam diameter fluctuation are value which was sought 
fromfluctuation of mass of fiber sample with Zellweger 
Worchester KK make Uster Tester 3. 
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za>mSi^^M 1 4'0)^(i)ic«to-c u%^*to 

[0025] 

^fc. Jifeg^iftliSllt lOm ©Jpl^l-J^LT 5% 

U%A< 2%im7L^t>\ fe'SlMi^S^lS** 5% 
J<l±a)A73!)<Sti^ 1000m ^fcU 1 M'&m^^m 

U%li 1.5%JslT-Cfe*:ii:A<ff*L<,!llcifS 
L<l*1.0%JUTT»fc*. 

4%W±<7)A7*<a^ lOOOm 
A^A^IiJI lOOOm ^fcy 1 illsiTT'&i.CtA< 



With said device case where it passes through fiber sample 
between the electrode fluctuation of mass can be measured 
due to change of dielectric constant . 

When it passes through said device with constant rate , 
unevenness kindof curve which is shown in Figure 1 is 

acquired. 

Following to Formula (1) in Figure 1 fi-om result, it seeks the 
U%, it is possible . 

[0025] 

In addition, yam diameter fluctuation sought coimting number 
of unevenness where 5% or more mass fluctuates fiber 10m 
vis-a-vis average from theunevenness curve like Figure 1 . 

U% exceeds 2%, or when yam diameter fluctuation 
unevenness of 5% or more per fiber 1000m it exceeds 1, 
occurs frequently at time of false-twisting and/or, only 
false-twist yam where dyeing tinevenness and * shrinkage 
unevenness arelarge not be able to acquire fluff and yam 
break becomes. 

U% is 1.5% or less , it is desirable , furthermore it is a 
preferably 1 .0% or less . 

Of course, U% if it is low, low extent is good. 

In addition, yam diameter fluctuation imevenness of 4% or 
more per fiber 1000m is 1 or less , it is desirable , uneveimess 
of 3% or more per fiber 1000m is 1 or less , furthermore it is 
desirable . 



[0026] 


[0026] 






(in );K'Jx;?.x;uaima)1»1±^ 






property etc of (in ) polyester fibo- 


( 










) strength 



ex ]ili±V&^Zttm^Ll\ 

i.ocN/dtex *jSr'i±?*itA<iai^fctoic. 

»*L<I± 1.3cN/dtex Ki±. SlC»^L<li 
1.5cN/dtex U±Vh^o 



It is above ex, it is desirable . 

1 .0 When under cN/d tex because strength is low, unwinding 
doing yam and fluff and yam break occur frequently 
occasionwhere false-twisting is done. 

Above preferably 1.3cN/d tex, furthermore it is above 
preferably 1 .5cN/d tex. 

Regarding to observation this invention of diffraction peak of 
crystal derivationwith (ii ) wide angle x-ray diffraction , fiber 
has not done crystallization , namely diffraction peak of 
crystal derivation is not observed with wide angle x-ray 
diffraction isdesirable. 
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[0027] 

KIT. isft X ^mmz^i^xmrn^mi^xm 
«aiaic«LTmfT:&isia)@»f/<^->cDft 

ZZX X ^li CuK a ^^fflL^Tl^So 

b *i r y . 

(Polym.PreprJpn.,Vol.26,p427(1997)) ZOtziSb 

mm^^^itLxi^^m^it. mmm^MLx 
aff:^iRia) 2 0=15.5" -M-iSic(oio)aicfi*-r 

[0028] 

^^mt^TU0>^im&ti>1)^i:5i)^X\ [h1«t 
I,/l2 ^1.1 

tztzL^^.h :2 0=15.5^6,5" a)g:^lslST3i 
12:2 0=18-19" (D¥i$llal»TK)t 

I,/l2 0)fiil±»*L<l* 1.0 EiTT'&^to 
[0029] 

(iii)Jt«t© SS 

iSyiSl^cky^btL* SS *-:?ICjSlNT Smax 
/Smin *M.l'-2.0fc*Cik»*U^ 

Smax /Smin A< 1.1 *ll(7)ii^l*. UMA^^Ift 



[0027] 

Below, concerning wide angle x-ray diffraction you detail 
making use of drawing . 

Case where X-ray was irradiated from perpendicular direction 
vis-a-vis the fiber pattern when diffraction peak which in (J2 ) 
of Figure 2 derives in crystal as representative example of 
diffraction pattern of direct nmning direction vis-a-vis fiber 
axis ,is observed, pattern when diffraction peak which in 
(jp2 ) of Figure 2 derives in crystal is not observed is shown. 

X-ray has used CuK;al line here. 

PTT takes crystal shape which belongs to triclinic crystal 
shape, it is known, (Polymer Preprints, Japan , Vol.26,p427 
(1997)) because of this when fiber crystallization it has done, 
the diffraction peak which in 2;th = 1 5.5 deg vicinity of direct 
running direction derives in (010) plane vis-a-vis fiber axis is 
observed. 

[0028] 

Regarding to this invention, as shown with (jp2 ) of Figure 2 , 
whether omot broad diffraction which derives in amorphous 
just is observed, wide angle x-ray diffraction strength of direct 
nmning direction satisfies below-mentioned formula vis-a-vis 
fiber axis itdecided whether or not with, diffraction image was 
observed. 

I<sub>l </sub>/I<sub>2 </sub>*l.l 

However in Formula, maximimi diffraction intensity of 
I<sub>l </sub>:2;th = 15.5 - 16.5 deg 

Even diffraction intensity of I<sub>2 </sub>:2;th =18-19 
deg 

On one hand, when peak which derives in crystal like (J2 ) of 
Figure 2 is observed, above Formula is not satisfied. 

By fact that diffraction peak which with wide angle x-ray 
diffraction derives in crystal is not observed, fiber has not 
done crystallization clearly, understands. 

When diffraction image which derives in crystal is observed, 
because the fiber crystallization it has done, fluff and yam 
break are easy to occurat time of false twist . 

Value of I<sub>l </sub>/I<sub>2 </sub> is preferably 1.0 or 
below . 

[0029] 

SScurve of (iii ) fiber 

As for polyester fiber of this invention , Smax /Smin 1 .1 - 2.0 
being is desirablein SScurve which is acquired from tensile 
test which is shown in the Figure 3 . 

Case Smax /Smin is under 1.1, fiber heat treatment was 
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Z<DJ:'ylzmmmt:S:lftzm-^irt^t>*>. Smax 
/Smin A< 1.1 5^l|0)li^li*nXB#|r^^-\i^i 

5. 

Smax /Smin A< 2.0 ^iS^^ii^tt^S^ii^l-* 

PTT-POY <Dm-^. ^^lZ^-X^/<-jV-'J0 
l^tztb. ^^l>0 Smax /Smin ;!l<±l5(D|Sffl$ill 

Smax /Smin ld:^$L<li 1.15-1.9 (J)V&BVi!> 

ho 

[0030] 

(iv)*^W<D/-K'Jx;^x^Hi«tl*» ■7;u^7-f7 

^ai]tl*llS(*^F*l.<ft^*<. Ji« 5-^OOdtex. 

»^L<i*> io~3oodtex. ^^mmimMiti 

^^^Cl^A< 0.1~20dtex. *f*L<(* 0.5~10dtex. M 
|::5f*L<l* l~5dtex T-fe-S. 



Mils «JI&li35:<. 4>ll»llN|-X?feoTt4>^li 
[0031] 

(3)^-Xtt/^'y^-i^ 

^i:y. ^mttzisaxii^ssmttsh. 



(i)/«;ui/$ 

li/^jl,vJ$A<20%J4lTT'fc^C<tA<SF*Lt^ 



received with the cheese package at time of winding and 
frictional heat etc of touch roll of the winder , it shows . 

This way when beat treatment is received, when namely, 
Smax /Smin is under 1.1, whenprocessing it occurs and/or, 
only false-twist yam where dyeing unevenness and 
^shrinkage unevenness are lai^e not be able to acquire fluff 
and the yam break it becomes. 

When Smax /Smin exceeds 2.0, yam break becomes easy to 
occur at thetime of &lse twist . 

In case of PTT-POY, fiber which is wound in end of 
theespecially cheese package damages to receive heat 
treatment easily, Smax /Smin of the end satisfies 
above-mentioned range, it is important . 

Smax /Smin is range of preferably 1.15~1.9. 
[0030] 

As for polyester fiber of (iv ) this invention , multifilament is 
desirable. 

As for total fineness as for limitation it is not done. Usually 5 
- As for 400 dtex , preferably , 10~300dtex , single fiber 
fineness as for limitation it is not done, butO.I - 20 dtex , 
preferably O.S~10dtex , fintheimore it is a preferably 
l~5dtex . 

As for cross section shape of fiber there is not, restriction such 
ascircle, and triangle , other polygonal shape , fiat , L type , W 
type , cross shape , square , dogbone shape with center-filled 
fiber and is good with the hollow fiber . 

[0031] 

(3) cheese package 

fiber of this invention is wound in cheese package , it is 
desirable . 

It follows to modernization 'streamlining of false-twisting 
step of recent years.it is wound with possible cheese package 
of large conversion namely the large scale winding of 
package , it is desirable . 

In addition when by fact that it makes cheese package , 
unwinding doing yam at time of false-twisting , fluctuation of 
unwinding tension becomessmall, processing which is 
stabilized becomes possible. 

(i ) bulge ratio 

cheese package where fiber of this invention is wound bulge 
ratio is 20%or less , it is desirable . 

(J2 ) of Figure 4 shows cheese package (100) which is wound 
in geometry where yam is desirable is wound in cylinder 
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*©<D-9-'fXtLrii» ttgA^ 50~250inm T'fc 
-5^i:*<»*L<. <i:y»*L<l* 80~150inin-C'fe 

Jt«t±a>ilSI<7)#il§l* 40~300inm "Cfc 
-i)CiA<»^L<. J:y $L<li 60-200min X'& 

•So 

[0034] 



ttli¥=(Lo-L,)/Lo X100(%) 
$(cm) 

St^$6< 4.0%Sie^-&i:«l«IA<:^#<J|Xl8LT 
*<:*:#<'Jj:ofcyL-CL$5. 



lift$g$li 0.1~3.5%A<»*L<, 0.2~3.0%A<!IIC 
[0035] 

(4)7Kyxxx^Hi«l©i!iS:^^ 

L X ti: ± \i m ^ n ^ L . ^-ro^ 

0.02~0.20cN/dtex (D^ftlSi^JlCT, 
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In case of paper it is a thickness of S mm or greater , it is 

desirable. 

As size of yam bobbin , diameter is 50 - 250 mm , it 
isdesirable , it is a more preferably 80~1 50mm . 

In addition, coil width of fiber on yam bobbin is 40 - 300 
mm , itis desirable , it is a more preferably 60-200nun . 

By fact that it makes yam bobbin , coil width inside this 
range, fluff beingsatis&ctory, at same time satisfactory cheese 
package of unwinding behavior isobtained, it becomes easy. 

[0034] 

(iii ) releasing reduction ratio 

Releasing reduction ratio of fiber which is wound around 
cheese package is 0 - 4.0%, it is deshable . 

Releasing reduction ratio is value which is displayed 
withbelow-mentioned formula here. 

Releasing reduction ratio = (L<sub>0 </sub>-L<sub>l 
</sub> ) /L<sub>0 </sub>X 100 (%) 

Here, length of fiber on L<sub>0 </sub>:cheese package 
(cm) 

unwinding doing fit)m L<sub>l </sub>:cheese package , 
length of fiber of 7 day leaving later (cm ) 

Because value of this releasing reduction ratio, whether it has 
beenabout that fiber just which will shrink on yam bobbin , is 
valuewhich is shown, it becomes index of tightening . 

When releasing reduction ratio exceeds 4.0%, fiber 
contractinglargely, tightening occurs, cheese package stops 
coming out spindle of the winder conqiared to, bulge ratio 

becomes large. 

In addition when releasing reduction ratio shows negative 
number , because fiber becomes loose, voltmien deterioration 
occurs. 

Releasing reduction ratio 0.1 - 3.5% is desirable, 0.2 - 
3.0%fiirthermore is desirable. 

[0035] 

manufecturing method of (4) polyester fiber 

Next polyester fiber of this invention and method which 
obtains cheese package areillustrated. 

polyester fiber of this invention , in basic , extrusion it is torn 
spinneret quench doing dissolving multifilament , after 
changing into solid multifilament ,grants finishing agent 
vis-a-vis said fiber , after that with winding tension of0.02 - 
0.20 cN/d tex, maintains surface temperature of cheese 
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[0032] 

(D0b«^CDfc'53g®(lO2a)"C&'5o 

/<jUi;$={(R-Q)/Q} X 100% 

icc):4*«iti. *fessf /)<jgcy-^■r 
*ui* io%iUTr*fc*o 

t^5^ 0%A<gti»*LL^ 

[0033] 

(ii)*© 

xh^rrt^xDS^cfcystoTasT'fe^o 



J|IC»$L<I* 2kg Ki±T?fey."-^»*L<I* 

4kg iik±vib^o 
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thread layer (104) where yam formed flat endface (102) on 
yam bobbin or other winding core (103 ). 

[0032] 

bulge , as shown in (jp2 ) of Figure 4 , when with tightening 
the clamping force worked strongly with contraction of 
package yam , is endface (102 a )which has swelling of 
cheese package (100) which happens. 

bulge ratio , Figure 4 (J2 ) or coil width Q of innermost layer 
which is shown inGp2 ) of Figure 4 and most measuring coil 
width R of portion whichhas expanded, is value which it 
calculated making use ofbelow-mentioned formula. 

bulge ratio = {(R-Q ) /Q } X 100% 

bulge ratio becomes parameter which shows extent of 
tightening . 

Those where bulge ratio of cheese package exceeds 20% 
tightening are large,besides and yam break , fluff, dye 
splotch etc whose when it stops coming off from the spindle 
of winder is many are easy to happen with mottling of the 
unwinding tension . 

bulge ratio with preferably 15% or less , furthermore is 
preferably 10% or less . 

0% is most desirable of course. 

[0033] 

(ii ) yam bobbin 

When producing in industrially , frequency which exchanges 
yam bobbin tocase of yam-spinning is decreased, quite it is 
more important than viewpoint of improvement and cost 
reduction of operating efficiency . 

In addition, after using cheese package regarding drawing 
false twist step , it connects tofoUowing cheese package and it 
is packed and uses, but also quite it isimportant from 
viewpoint of improvement and cost reduction of operating 
efficiency todecrease frequency of this connection being 
packed. 

Therefore, fiber of this invention of 1 kg or greater is wound 
in said cheese package , itis desirable , furthermore with 
preferably 2kg or greater , it is a preferably 4kg or greater 
more. 

Under 1 kg frequency of yam bobbin exchange and frequency 
of theconnection being packed to be too high, it becomes 
difficult toproduce in industrially . 

yam bobbin which is used for this invention is good being 
possible withwhichever of phenolic resin or other resin , 
metal , paper . 
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v(7)aaag^ 0-50 deg C iC^oT 
1000-4000in/niina)SST*^tffi'5c:<tlCcfcy# 

[0036] 

^•f. 1 lOOppm mTCD7K5^$^r*a 

ji^Ftifc PTT -<U*>h$ 250-290 deg C IClSS* 

^gi PTT ItWiamO'^O) 250-290 deg C IC|£ 
[0037] 

fflai*lfcJ:i;xe>^*:^Kc7)SSliPTT^b*vh 

255-280 deg C (DmmV&i>o 
^*SltA<250degC*iSr*li. ^^0*1-^^^ 

*fc.l56.4taiS35<290 deg C^iffi^^t^^i^fil 



[0038] 

ZCDIS. ^PETlCiglffc 30-250 deg C (DH 
ffl^SSlw^^Lfcfi^ 2-80cm (7)«Sli« 7 

r*@<btr?)(*^Ft?b^iBfS]itt;b)^±i:-5ci: 
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package at 0 - 50 deg C and is acquired by retracting with 
velocity of 1000 - 4000 m/min . 

[0036] 

manufecturing method where polyester fiber of this invention 
is desirable below is detailedmaking use of Figure 5 . 

First, with dryer 1 it supplies PTTpellet which is dried to the 
extruder 2 which is set to 250 - 290 deg C to water content of 
100 ppm or less andmelts. 

Dissolving PTT liquid transport makes spin head 4 which is 
set to 250 -290 deg C after extruder , weighing is done with 
gear pirnip . 

After that passing by spinneret 6 which possesses hole of 
plural which is mounted in pack 5 extrusion it makes inside 
yam-spinning chamber 14 asdissolving multifilament . 

As for moisture content of PTTpellet which is supplied to 
extruder , 50 ppm or less are desirable fi-om viewpoint that, 
controls degree of polymerization decrease of the polymer , 
fiirthermore it is a preferably 30ppm or less . 

[0037] 

temperature of extruder and spin head with intrinsic viscosity 
and geometry of PTTpellet has necessity to choose optimum 
ones fi'om insideabove-mentioned range, but it is a range of 
preferably 255-280 deg C. 

spinning temperature occurs fi-equently under 250 deg C, yam 
break and flii^f ,yam diameter unevenness occurs. 

In addition, when spinning temperature exceeds 290 deg C, it 
colors yam where tiiermal decomposition becomes extreme, 
acquires, it stops showing strength which in addition it can be 

satisfied. 

Dissolving multifilament which was pushed out inside 
yam-spinning chamber with the cooling air 9 being cooled to 
room temperature , is changed into solid multifilament 8. 

[0038] 

In this case, passing temperature-holding region 7 of length 
2-80cm which is kept in the atmospheric temperature of 30 - 
250 deg C which are provided in spinneret directly below , 
aftercontroling sudden cooling, quench doing this dissolving 
multifilament ,changing into solid multifilament , it offers to 
step which continues it isdesirable . 

You control solidification unevenness by fact that this 
temperature-holding region is passed,you change into solid 
multifilament without causing solidification unevenness 
(thickness unevenness and degree of orientation unevenness) 
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^SMl^roSgA^ 30 deg C^mVlt^)^ttji 

^tzs 200 deg C J«l±T-tt*«tl*<iB^y-V>-r< 

C(D«k5'ti:ftS^J|E(7)S^I* 40-200 deg C t< 
»*U, MlCjlf $UI* 50-150 deg C V^^o 



5~30cm A<Mi=» 

[0039] 

2)isic@t*:7;u5^7^^y>hi*, tt±if an^-^S 

11 10 l=J:o-Ctt±lf Sll*#^-r*-tA<»*U 

tt±lfa'l^f*-^-r-SCtlcJ;iA HiiroS^ 

fcjgis, fe■Sl^(iaa!l^■a)t©^:•fey, siJto) 
smi±. $imtt. ,tytt^ci:ifii±*-B-*ta)-e 

1000-20000 CDtK'JX— x^U^ lO-'SO SS%^ 
[0040] 

<. zom^. )mt<it±\miztiLx i-so a 

S%^*tiri^^CtA<»*L<. 2-20 fiS%T? 
&^Ci:A<5glc»$Lt^<.3-10 aS%-Cfe«)Z 
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tohigh windup speed or first roll velocity , it is possible . 

temperature of temperature-holding region under 30 deg C 
becomes quench and solidification unevenness of solid 
multifilament becomes large. 

In addition, with 200 deg C or greater yam break becomes 
easy to happen. 

temperature of this kind of temperature-holding region 40 - 
200 deg C is desirable,furthermore it is a preferably 50-150 
degC. 

In addition, length of this temperature-holding region 5-30 
cm furthermore isdesirable. 

[0039] 

As for solid multifilament , grants finishing agent next with 
finishing agent applicator 10 isdesirable. 

bimdling behavior , antistatic , lubricity etc of fiber becomes 
satisfactory by granting finishing agent ,form of package 
which at time of winding and fluff and yam break occur 
control at time of postprocessing , retractis maintained 
satisfactorily, it is possible . 

finishing agent , with solution , or finish itself which melted 
aqueous emulsion liquid , finish which emulsifies finish 
making use of emulsifier in solvent , the bundling behavior , 
antistatic , lubricity etc of fiber is something which improves 
here. 

As finishing agent which is granted it is good with whichever 
of these. 

finish , lubricity 10-80 weight % including polyether of fatty 
acid ester and/or mineral oil and/or molecular weight 
1000-20000 inorder to improve, stability at time of antistatic 
and retention the blend which 1 - 50 weight % includes ionic 
surfactant and/or nonionic surfactant in order to improve 
isdesirable here, selects according to need component is 
desirable. 

[0040] 

As for finish when it dilutes in aqueous emulsion it is ^ 
desirable, in thiscase, finish 1 - 30 weight % it is included 
vis-a-vis finishing agent , it isdesirable , they are 2 - 20 
weight %, furthermore it is desirable, *, they are 3 - 10 
weight %, especially it is desirable. 

As in fiber it becomes easy to deposit in uniform , due to 
thefect that finish is diluted to aqueous emulsion of 
above-mentioned ratio,fluff is made satisfactory, it becomes 
easy. 
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v^izmi^^is^ms a-)i,m\zmm<nmL 

[0042] 

'J >^ D - JU^ ffl :S ^ -V><5!1^ IS ^§1 BS 
59-116404 #iiaj5:^lcgB**n«^'rhVX;u 

^ffll^i):^,^^^i:^fflt^'i.ct*<r't^*<, tt± 
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TRANSLATION STALLEDfinish weight %finishing agent 
constant amount finish fiber 

When ratio of finish exceeds 30 weight %, because quantity 
of the finishing agent where viscosity of finishing agent is 
high, grants decreases, the finish is granted to uniform in fiber 
becomes difficult 

[0041] 

In addition as for finishing agent which is granted, in order 
finish 0.1- 3 wt% to deposit vis-a-vis fiber , it is desirable to 
grant, inorder 0.2 - 2 wt% to deposit, fiirthermore it is 
desirable to grant 

deposition ratio of finish deteriorates with 0.1 weight % or 
less , bundling behavior , antistatic , lubricity etc of fiber 
which is a objective which grants finishing agent , at time of 
the winding and, fluff and yam break occur fiequently at time 

of the postprocessing . 

When deposition ratio of finish exceeds 3 wt% , fiber 
sticking, the finish depositing in guides , roll where handling 
deteriorates, uses thecase of yam-spinning , winding , it 
becomes dirty, becomes cause of fluff and yam break . 

[0042] 

method etc which uses guide nozzle which is disclosed in 
method and for exanqile Japan Unexamined Patent 
Publication Showa S9-116404disclosure etc ^ich use oiling 
roll of public knowledge as method whichgrants finishing 
agent , can be used, but in order to control occurrenceof yam 
break , fluff in fiiction of finishing agent applicator itself, 
method which uses guide nozzle is desirable. 

From it jointly uses these method in order to grant fmishing 
agent to the uniform in fiber , or with same method is possible 
to grant the finishing agent with site of plural . 

As for location which grants finishing agent to fiber , 
dissolving multifilament being cooling air 9, being cooled to 
room temperature , immediately afterbeing changed into solid 
multifilament 8, location which is closest to spinneret is 
desirable. 

Because fiber when finishing agent is granted, because 
converging it isdone simultaneously, extent air resistance 
where this location is close to the spinneret is lowered, it to be 
possible , occurrence of yam break , fluff is held down, is 
possible . 

[0043] 

solid multifilament 8 is retracted, after granting finishing 
agent , but in this case itis good retracting directly with 
winder , but preferably one timeafler winding in roll which is 
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[0044] 

tt±lf«iJ$##Lfc@t*:-7;i.5^7-f7»H*. 

13 ^fflt^T#t©^>*t*o 



1000~4000m/iiun -e&-i>C:^A<i^S 

#3(^M;b< lOOOm/min ^^Sl-Cli , $l^a>iBlB] 
^^/)<ij)l<ni:<-J. lim(7)%IK^S#€m)!iD 

$fc,4000m/min ^m^i>t.m^OMl^'(>^ 

»$L<I* 1500~3200in/inin -e&y.Ml^ff^U 
<l^ 2000~2800in/niin X^it, 

[0045] 

0.02~0.20cN/dtex X'&^Zti}^&^X&i>o 

^^*^Tt5*vTtfc PET "(^t^aiyOf^mWi^ 
XZ(D^=?lzm^^tiX'^tmbott^ts * 

LA^Ud:3!)<bS<'<#;itl- PTT-POY T'li*fl 

^it>xmm''JU<&ttfu^ma)^-X'^^<'^ 

"r-V^m^ztij^X^^o 
[0046] 

0.02cN/dtex ^mximtii)^^t^^fz 

i/)izi^'^i^a>mm^):h'-(\^x(Dmm^jii^^mz 

X^r. %y:t-J^t<m<fSioXL-^^tz^}. h7 



turning, it retracts with the winder , it is desirable . 

Because by fact that velocity of roll and winder isadjusted 
windup tension is controlled becomes easy. 

With this invention , it is possible to do according to need , 
entanglement process with yam-spinning process . 

entanglement process , is good doing with any , before 
finishing agent granting, after finishing agent granting and 
before winding or site of plural . 

[0044] 

solid multifilament which grants finishing agent is retracted 
making use of winder 13. 

windup speed is 1000 - 4000 m/min , it is necessary . 

windup speed under 1000 m/min , when because orientation 
of fiber islow, fiber is retained with room temperature 
vicinity , fiber becomes brittle,handling and drawing 
&lse-twisting of fiber become difBcult. 

In addition, when it exceeds 4000 m/min , orientation and 
crystallization of fiber advance too much, not be able to 
acquire portion orientation fiber which holds peak value , 
density of thermal stress which is a objective of this 
invention , fiber contracts largely on yam bobbin , tightening 
occurs. 

With preferably 1 500-3200m/min , finthermore it is a 
preferably 2000-2800m/min . 

[0045] 

Regarding to this invention, when retracting, tension is 0.02 - 
0.20 cN/d tex, it is necessary . 

With melt spinning of PET and nylon which are done 
untibecently this way when it winds with low tension and 
makes thetaking wax , running of yam does not stabilize, yam 
comesofF tmm traverse of winder and/or yam break occurs, 
when thevolumen yam changing to following yam bobbin 
with automatic , the changeover miss occurs. 

But in surprising fact with PTT-POY like this invention 
extremely retractingwith low tension , it can acquire cheese 
package of satisfactory fluff by factthat it makes tension 
where this kind of problem does not occur,furthermore is low 
without tightening for first time. 

[0046] 

tension under 0.02 cN/d tex tension weakness traversing with 
traversing guide of winder volumen form becomes bad in 
order to pass with assatisfactory, traverse twist yam comes 
off, yam break happens. 



Page 24 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2001254226A 



2001-9-21 



o.20cN/dtex imyihtmmtwm^LxL^ 

0.025-0. 15cN/dtex . M IC » * L < l± 
0.03~0.10cN/dtexT*feSo 

Q-)\.(Dmmt^^mmiziiLx o.so-i.i fs 

[0047] 

SJaS* 0-50 deg C lCftOZi:A<i&ST?fc5)o 
SP5J^Wirr*tS®;SSA< 50 deg C ^ie^^t. 

ZCDcfc^^i: PTT-POY ^ffll^fcli^.Il;a^ia) 

aBSS(i5-45 degCA<»*U. 10-40 degC 

0-50 deg C lCftOfctolC(i.#5i«8*C7)^- 

mn. mK^miEtsi^^tLxmtm 

i)ZtXm^^&i 0-50 deg C lZ%^Ztf)</< 
[0048] 

©g3!i<^<<fSfctoic4'ifcaiicH:^aggiJ©g 



0.20 When it exceeds cN/d tex, tightening occurs. 

When retracting, tension preferably 0.025-0.1 5cN/d tex, 
furthermore is preferably 0.03-0.1 OcN/d tex. 

After winding around roll , when it retracts, in order for the 
winding tension to be inside above-mentioned range, adjusts 
perimeter velocity of the roll is desirable. 

velocity of roll is velocity of 0.80 - 1.1 times vis-a-vis the 
windup speed , it is desirable . 

Other than using roll , passing through fiber in theacceleration 
air , it is good controlling winding tension . 

Of course jointly using these method , you are not concerned. 

[0047] 

With this invention surface tenq>erature of cheese package at 
time of winding ismaintained at 0 - 50 deg C, it is necessary . 

When surface temperature exceeds 50 deg C even with 
partially , fiber becomesdeformed because it exceeds Tg, 
crystallization does. 

When this kind of PTT-POY is used, it can false-twist yam of 
high quality withoutoccurrence of yam break , fluff it 
becomes difficult . 

surface temperature 5 - 45 deg C is desirable, 10 - 40 deg C 
furthermore aredesirable. 

This way in order to maintain surface temperature of cheese 
package at 0 - 50 deg C,applying cooling air etc to cheese 
package in winder , it is good cooling,but it is desirable with 
because by fact that it retracts the intersecting angle , contact 
pressure as proper condition maintains surface temperature at 
0-50 deg C and maintains form of package satis&ctorily. 

[0048] 

Range of desirable intersecting angle is 3 - 6 deg. 

intersecting angle under 3 deg yam of cheese package end slip 
is easy because yam has not crossed excessively, occurence 
of yam slippage and the bulge is easy to happen. 

When intersecting angle exceeds 6 deg, so-called ear high 
phenomenon where diameterof end becomes large in 

comparison with central portion occurs becausequantity of 
yam which is wound in end of yam bobbin becomes many. 

Because of this case where it has retracted as only end 
contacts touch roll of winder and temperature of end 
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[0049] 

fcfcy i^5kgT*fe*o 



SE*<5^-Xtt/<'V^-v-Oifefcy 5kg 
tic. li^ic*nt3***^:fe^<>:c^fctoic. $||t 

mEA^5^-xtt/<^v^-v~ofcfcy ikg*iii 

«E(±5^-Xtt/^:/^-v-ofefcy 1.2-4kg 
A<»^L<. 1.5^3kg )!)<Slc»*UNo 

[0050] 

*>^p-;^a)5R:^*<|gi!)Lrt^^:&Jea)L^-f^^ 
iZcfcymiE-r^p 

/£yLTL*l^5S*A<l&*?or#^A<S^bLfc 

iCcfcy^*v^p-;i/t^t(;)$SiiSa)g$*ij 
8Pi-^z<tA<prtg^^»:o-c?iy^Mb-rc:i:A<r* 



becomeshigh, fiber of end becomes deformed and yam 
diameter uneven which yam quality deteriorates. 

In addition, when unwinding doing yam which is retracted, 
the tension variation becomes large, fluff and yam break 
occur fi-equently. 

intersecting angle 3.5 deg - 5.5 deg furthermore is desirable. 
[0049] 

Range where contact pressure is desirable per cheese package 
one is 1 - 5 kg . 

contact pressure is load which at time of winding joins to the 
cheese package with touch roll of winder . 

When contact pressure per cheese package one exceeds 5 kg , 
as temperature of cheese package becomes high, because 
power which joins to fiber becomeslarge, fiber receives 
damage and becomes deformed, crystallization does. 

contact pressure per cheese package one under 1 kg vibration 
of winder becomesextreme, winder is a possibility breakage 
of doing. 

contact pressure per cheese package one 1 .2 - 4 kg is 
desirable, 1.5 - 3 kg fiirthermore are desirable. 

[0050] 

You are not concerned any winder of system which both 
parties of the spindle drive system , touch roll driving system , 
spindle and touch roll have driven as winder which is used for 
the this invention . In order for winder of system which both 
parties of spindle and touch roll have driven to retract yam in 
large amount , it isdesirable. 

When touch roll or spindle either one only one side it drives, 
other tums due to fiiction fi-om drive shaft . 

Because of this slip occurs between yam bobbin and touch 
roll whichare installed in spindle , surface velocity differs. 

As a result through touch roll , yarn to be extended to 
theoccasion where it can wind around spindle yam , to 
become looseand tension changing and fluff deteriorating, 
yam beingmbbed, it does to receive damage . 

Difference of surface velocity of touch roll and yam bobbin is 
controlled dueto fact that both parties of spindle and touch roll 
drive becoming possible, slip is decreased, it is possible , 
canmake quality and fluff of yam satisfactory. 
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[OOSl] 

PTT-POY I*. M#<E^ttix$ ?t5c: 

at^A^ *fgB^<D PTT-POY <D^WLt:±t'^ttz 



[OOSl] 

As very it can designate PTT-POY of this invention , 
satisfactory elastic recovery , and false-twist yam which 
possesses its retention with software by doing drawing 
&lse-twisting . 

As method of drawing false-twisting , it is good any method 
such as pin type , friction type , nip belt type , air added twist 
type vtdiich is used generally, but in order to utilize feature of 
the PTT-POY of this invention , friction type , nip belt type 
which can do drawing false-twisting with high speed wiiere 
productivity is high is desirable. 

false-twisting condition it is not something which especially is 
limited, selectingappropriately from range of conditions of 
public knowledge which is illustrated belowit does, it is 
possible . 



one example of false-twisting condition with friction type 



^S^iiS : 300'-'1000m/min 



fidse twist velocity : 300~1000m/min 



iSmSS : 100~200'1C 



&lse twist tenq>erature : 100-'200* 



KP-Jt(S#f§$) : #S40%«!:/d:i>«i:5l=iSS (fi^l. 05-2. Of§) 



Way it becomes draw ratio (draw ratio ):elongation 40% , adjustment (Usually 1 .05 - 2.0 times ) 



added twist disk : ceramic , urethane etc 



7~3 



Ratio of disk velocity /yam speed (DfY ratio): 



7-3 



[0052] 

JUT. mmmui:^mfx:^mmt:<iimmiz 



[0052] 

[Embodiment of the Invention] 

Below, listing Working Example , etc you explain this 
invention in detail, butuntil you say, this invention is not 
something which is limited by the Working Example etc 
without. 



(Si. mmm^(D±tjim^mit&LT(Dy5mx'm 



Furthermore it measured main measured value in Working 
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deg C,o-'i7DD7iy— vwi*'-ca)itit6S;7sp t 
C(g/100 5'J'J'Vh;U)a>Jt77sp/C ^SSif 



Exanq)Ie with method below. 
(1) intrinsic viscosity [;et] 

intrinsic viscosity [;et] extrapolated specific viscosity ;et sp in 
35 deg C, o-chlorophenol and theratio;et sp/C of 
concentration C (g/lOOml ) in concentration zero making use 
of Ostwald viscometer .followed to Formula (1) below and 
sought. 



[;7]=IC^0 



[;et] =LC» 0 



.(77 



;etM 



sp/C) 



SP/C) 



•(1) 



(1) 



(2) 



(2) density 



[0053] 

(3) lt)iST^ 

aiaHlK-ll^4«.p.969(m 5 IM. 1978 

(4) f!6P&*fl)e— 

@J6x>i?:=.7'J>^ttS0) KE-2 ^fflL^fc. 
|Oii« 0.044cN/dtex. ^SilS 100 deg a^J-T* 

[0054] 

JlS-L-1013 lcS':Jt.3!)^•l^•I|K^g^^:LT*^<) 



®). ss -h-i^ 

JIS-L-1013 l;S^L^T^ii#S^^ll5SI5tlg^« 
T. OAN^^1Pi20cm, 5l?SjiJt20cm/^J-|CT;11 



It measured with density gradient tube method making use of 
density gradient tube which was drawn iq>with heptane . 

[0053] 

(3) birefiingence ratio 

fiber handbook -starting material con^ilation, according to 
p.969 (5 th issues, 1978 Maruzen KK issues), making use of 
the optical microscope and compensator , it sought fi-om 
retardation of polarized light which isobserved to surface of 
fiber. 

peak value of (4) thermal stress 

KE-2 of Kanebo Ltd. (DB 69-053-5489 ) engineering 
supplied was used. 

It measured with first overweight 0.044 cN/d tex, rate of 
tenqierature increase 100 deg Cper minute . 

In abscissa thermal stress plot it does data which it acquiresin 
teiiq)erature , vertical axis and draws ten^erature -thermal 

stress curve . 

Value of maximum point of thermal stress was designated as 
peak value of the thermal stress . 

[0054] 

(5) boiling water shrink ratio * 

It sought on basis of JIS -L-1013, as bulk shrinkage . 

(6) strength (fiber break strength ), elongation at break (fiber 
break elongation ), SScurve 

It measured with grip spacing 20cm , strain rate 20cm/min 
making use of Orientech Coiporation PB 69-607-3550 ) 
supplied Tensilon which is a constant draw rate type tensile 
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Smax /Smin I*. ^-Xtt/^V-!?— vSffiSPC^SI 

l\ St^^l^ Smax /Smin (Ofi^ffil.^/:. 
[0055] 

(7)U%&i;^g3Eill 

^ttSS USTER TESTER3 lZMT^<J)^Vi-lZ 







lOOm/min 












measuring speed 




lOOm/min 






1^^(U%) io»(*SIEli) 


(*g= 1 00m) 000m) 


measurement time 




1 min (U % ) 10 min (yam diameter 
fluctuation) 


(fiber length ==100 m) (fiber length 
=1000 m) 






2[p] 












number of 
measurements 




twice 


twist types 


S-twist 















[0056] [0056] 

(8)l£ft X ^l5lST(*'!7>5f— j£) (8) wide angle x-ray diffraction (counter method) 

a^^ll^<*i£#tt(S. *3fcit#ttU*r^)l!l£^^ You observed with below-mentioned condition Rigaku 

X ^laSf SMP— RU-200 ^ fflL^r corporation (DB 69-054-9415 ) KK (Reality and KK Rigaku 

TIBa)^feftlzraS$^Tofcp corp. PB 69-054-9415 ) ) makemaWng use of wide angle 



x-ray diffraction device Rotaflex RU-200. 







CuKaH 






X-ray kind 




Cu ka line 


Hi* 


40KV 




20mA 






Output 


40 KV 


20 mA 


[gaku ]) Make 





















tester on basis of JIS -L-1013. 

Smax /Smin , 1 0 places sampling doing fiber of cheese 
package end , did tensile test , usedvalue of largest Smax 
/Smin . 

[0055] 

(7) U% and yam diameter fluctuation 

U% and yam diameter fiuctuation measuring with 
below-mentioned condition due to Zellweger Worchester KK 
make Uster Tester 3, it sought. 
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5^ 








3 








detector 


[Shi ] 


jp8 






[Shi] 


[yo] 


[kau] 


[ta] 


U 
























[ta ] process system 


























2 0=5~4O' 


scan range 




2;th = 5- 


40deg 










0. 03 




sampling spacing 




0.03 
















integration time 


1 second 











[0057] 

(io)/<;ui/* 

g| 4 4 CD(P)(C^-r^KlO4)0 

/«>Ui;^={(R-Q)/Q} X 100% 
[0058] 

Jifcffi$=(Lo-L,)/Lo xlOO(%) 
*(cm) 



From random strength following to next formula , it used true 
diffraction intensity which it sought. 

diffraction intensity - air scattering intensity of true diffraction 
intensity = sample 

[0057] 

(9) finish deposition ratio 

On basis of JIS -L-101 3, washing fiber with diethyl ether , 
removing diethyl ether and dividing pure amount of finish 
which deposits in fiber surface with fiber weight it designated 
ratio which it sought as finish deposition ratio . 

(10) bulge ratio 

Figure 4 (J2 ) or coil width Q of innermost layer of thread 
layer (104) which is shownin (jp2 ) of Figure 4 and, most 
measuring coil width R of portion which has expanded, 
following to next formula , it calculated. 

bulge ratio = {(R-Q ) /Q } X 100% 

[0058] 

Releasing reduction ratio of (1 1) fiber 

Following to below-mentioned formula making use of cheese 
package whichretracts fiber in 10 min yam bobbin , it sought. 

Releasing reduction ratio = (L<sub>0 </sub>-L<sub>l 
</sub> ) /L<sub>0 </sub>X 100 (%) 

Here, length of fiber on L<sub>0 </sub>:cheese package 
(cm) 
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[00S9] 

immm 1] 

1:2 (D^;UitT*ttiX^,T-b7^;UKe;>^;K© 
0.1 Sft'/ol-ffi^-r^^^^xh^I^h+i/K^ttl 
«ETt-$'-SJt 240 deg C-CXXx^UX 

a<7)o.i aft%, -si<bf^$>$aii;Ku-7-M 

0) 0.5 fia%**nL» 270 deg C -C 3 

#P)*ifc7H'JT-(DSIl*!igli 0.9 t?ifc-Dfc„ 

S^ICj:y^JiL. 50ppm l-Lfc^. 265 

deg C T*i§ill* -a-, its 0.35inm 0) 36 m(DR<D 



[0060] 

flaiLfcj§ltv;U^7-f7»h^ . 5cm. S 
Jt 100 deg C (O^igfiige^iiiS^. Mil 0.4m/ 

X— 7^;u 15 aa%. 'j^K^'j'^A 3 aa%^ 

^^fc*;•S^^;lJg lOfiM%a)7Kx7;ui;3>tt 
±lfSiJi:LT«l^tl-j^L-caSi|#ga3b< 0.6 M 

m.%tu^^oiznmtsittzc 



t^SilS 2510m/»0)P-;HC 6 B^tf^Jtfc 

IS^^^f&m^mi^X. ^ISljilt 2500m/^j-. 
^JDlSS* 0.03cN/dtex,^^l 4.5' .f^-Xtt/^ 

.y>r-t?-o^fcy 2kg ©jfEirrES 

124mm, Ji^ 7mm ©iiSSro^gl::^"^ 90mm 
l-T 3kg^gtaioT 100dtexy36f ©«iS(7)#*^ 

USSH-l^railSLfct^^. amx- 35 deg C 



unwinding doing from L<sub>l </sub>:cheese package , 
length of fiber of 7 day leaving later (cm ) 

L<sub>0 </sub> from diameter and intersecting angle of 
volumen yam on the cheese package sought in calculation. 

In addition, within 30 min after windup fiber unwinding itdid 
L<sub>l</sub> from cheese package , when 7 day after 
leaving, applying the load of 1/34 cN/d tex with no load , 
measuring length , it sought 

[0059] 

[Working Example 1] 

transesterification it completed with heater temperature 240 
deg C under ambient pressure dimethyl terephthalate and 1 
and3 -propanediol 1 : including titanium tetra butoxide which 
is suitable to 0.1 weight % of the addition , dimethyl 
terephthalate with mole ratio of 2. 

titanium tetra butoxide fruthermore 0.5 weight % of theory 
amount of polymer it added 0.1 weight %, titanium dioxide of 
the theory amount of polymer next, 3 hours reacted with 270 
degC. 

intrinsic viscosity of polymer which it acquires was 0.9. 

After it dries making use of device which shows polymer 
which itacquires in Figure 5 , with fixed method , designating 
water as 50 ppm , melting with 265 deg C, extrusion it is 
through spinneret of single array which hole of 36 of diameter 
0.35mm you opened. 

[0060] 

extrusion it is dissolving multifilament , after passing, 
applying windof air speed 0.4m/min , quench to do 
tenq>eratuFe-holding region of length 5cm , temperature 100 
deg C, after changinginto solid multifilament , with finish 
which includes stearic acid octyl 60weight %, 
polyoxyethylene alkyl ether 15weight %, potassium 
phosphate 3 wt% making use of guide nozzle as aqueous 
emulsion finishing agent of concentration lOweight % in 
order for fmish deposited amount 0.6 weight % ago vis-a-vis 
fiber , it deposited. 

Next, windup speed 2500m/min , winding tension 0.03cN/d 
tex, intersecting angle 4.5 deg, per cheese package one with 
contact pressure of 2 kg in yam bobbin of paper of diameter 
124mm , thickness 7mm 3 kg retracting Avith coil width 
90nun 6 winding after attaching, making use of winder of 
system which drivesboth parties of spindle and touch roll to 
roll of perimeter velocity 2510m/min which does not heat 
solid multifilament , it acquired cheese package where fiber of 
100 dtex /36f is wound. 

When cheese package surface temperature in winding was 
measured with infimed light thermometer , they were 35 deg 
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T-feofc. 
[0061] 



1 T'#fcil$l^ffll^T. 

(1*)SDSi200 ^s^Unx^icr-b^s-y^iaroJD 

Et-<X<7^ 4 «tffll^T, ttlXJie 400m/^J-. t 
-^-jgS 170 deg C, 'T^7.^mW^k&§L<0 
Jt(D/Yit)2.3. KP-it(®#fS$)1.4-eS#ffi 

fc PET a£^0®$iff^llS ^L, LA^t PTT ^ W 
3 ^-rt^bttfc PTT-POY (Dl^litlC 

fci:c^>l^aMa)ffiMS^]^x^^^l-5cltA<T*# 

[0062] 

[iiJ!g«!i 2~5]iifi6<5!i 1 tmmizLx. m 1 
[ttsi^ 1] 

ttK<5!i 1 X'{tmmm!^i)^mt€^tzi^izi^m 



C with maximum . 
[0061] 

fiber property which it acquires is inscribed to Table 1 . 

As for fiber which it acquires being something which is 
suitableto range of this invention , occurrence of yam break , 
fluff was not recognizedwith yam-spinning process . 

In addition, cheese package which is retracted came out more 
easily than spindle of winder , also bulge ratio was 
satisfactory range. 

Teijin Ltd. (DB 69-054-0885 ) make 4 using added twist disk 
of ceramic with machine Ltd. SD S1200false twisting 
machine making use of fiber which is acquired with Working 
Exan^le 1 , ratioof fiibrication speed 400m/min , heater 
temperature 170 deg C, disk velocity /yam speed (D/Y ratio) 
2.3, draw ratio (draw ratio ) it did drawing false-twisting with 
1.4. 

fluff and yam break were not seen case of false-twisting , 
inaddition possessed * shrinkage morphology like PET , 
false-twist yam which fiulhermore had PTT peculiar 
softness , elastic recovery and is superior couldbe acquired. 

In addition, you could not see change over time for most part 
in the property of PTT-POY which is acquired with as much 
as 3 months laterv^en false-twisting was done you could 
acquire &lse-twist yam of same quality . 

[0062] 

To similar to {Working Example 2 ~5 } Working Example 1, 
fiber of 36 f was acquired with condition which is shown in 
Table 1 . 

Is inscribed yam-spinning state and fiber property which is 
acquired to Table 1 . 

Being something where each fiber is suitable to range of the 
this invention , yam break , fluff was not recognized with 
yam-spinning process . 

In addition cheese package which is retracted came out more 
easily than the spindle of winder , also bulge ratio was 
satisfactory range. 

[Comparative Example 1] 

To similar to Woricing Example 1 , fiber of 36 f was acquired 
with the condition which is shown in Table 1 . 

fiber property which it acquires is inscribed to Table 1 . 

With Comparative Example 1 tightening occurred because 
windup speed is too quick, the cheese package is removed 
fi'om spindle of winder , was not possible. 

trace sampling doing this fiber , when it measured property , 
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[0063] 

fey. (^tA/ifiBlRlLTL^«:L^||^t■C&ofc. 



ttgjijii 3 'x:\tmW'm-htm-t^^tziii\zmu 

[0064] 

[jtsi«9 4. smmm i ti^^icur. a i ic* 



50 deg C ^^^TLSofco 

y, *3iiB<7)effl^^*iTL^fc. 



2001-9-21 

elongation and peak value etc of thermal stress had come off 
from this invention , it was a fiber where orientation is too 
high. 

[0063] 

[Comparative Exan^le 2] 

To similar to Working Example 1, fiber of 36 f was acquired 
with the condition which is shown in Table 1 . 

fiber property which it acquires is inscribed to Table 1 . 

With Comparative Exani5)le 2 windup speed to be too low, it 
was a fiber where as for fiber which is acquired elongation , 
birefringence ratio etc has deviated from rangeof this 
invention , orientation has not done for most part. 

Making use of this fiber , other than draw ratio false twist was 
done withas similar to Working Example 1, but yam break 
occurred frequently and the &lse-twist yam could not be 
acquired. 

[Comparative Example 3] 

To similar to Working Example 1, fiber of 36 f was acquired 
with the condition which is shown in Table 1 . 

fiber property which it acquires is inscribed to Table 1 . 

With Comparative Example 3 tightening occurred because 
winding tension is too high, the cheese package is removed 
from spindle of winder , was not possible. 

trace sampling doing this fiber , >^en it measured property , 
yam diameter fluctuation unevenness of 5% or more 5 was 
many, had deviated from therange of this invention . 

[0064] 

To similar to {Comparative Example 4, 5 } Working Example 
1, fiber of 36 f was acquired with condition which is shown in 
Table 1 . 

fiber property which it acquires is inscribed to Table 1 . 

With Comparative Example 4 intersecting angle became be 
too large, with Comparative Example 5 diameterof cheese 
package end at time of winding large because contact pressure 
is toohigh, surface temperature of end exceeded 50 deg C. 

fiber which it acquires in each case U% exceeded 2%, yam 
diameter fluctuation uneveimess of 5% or more were 10 or 
greater , had deviated from therange of this invention . 

When false twist was done making use of this fiber , to 
similar to the Working Example 1, fluff, yam break occurred 
frequently. 

In addition when false-twist yam which is acquired is dyed 
after tubular knit ,those where dyeing unevenness is very 
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[0065] 

[an 

mi 



many. 
[0065] 
[Table 1] 











1 


2 1 3 1 4 5 


1 Z 1 3 1 4 1 5 




n— (m/m 1 n) 


2510 


1980 


B3HR!t!rilU;iiig'SM>i 




2520 


^mmi (m/m In) 


2500 


2000 


3000 


2500 


2500 


4300 


800 


3200 


2500 


2500 


m C ) 


4.5 


4.S 


4.5 


3.8 


S 


4.5 


5 


4.5 


6.5 


4 


fiE (kg) 


1.7 


].7 


1.7 


2.2 


1.5 


1.7 


1.7 


1.7 


1.7 


6 




tSaOSA (cN/d t ex) 


0. OS 


0.02 


0. 04 


0. 03 


0.04 


0.15 


0.08 


0.30 


0. 03 


0.04 




35 


25 


38 


32 


41 


55 


20 


45 


55 


58 




o 


o 


o 


o 


o 


X 


O 


X 


O 


O 


/t;i.s;* (X) 


4 


3 


8 


3 


s 


25 


3 


23 


4 


18 


mm 


m (dt ex) 


100 


120 


95 


100 


100 


80 


300 


90 


100 


100 


a« (cN/d t ex) 


2.0 


1.8 


2.6 


2.0 


2.0 


2.8 


1.2 


2.S 


2.1 


2.0 


m i%) 


105 


16D 


83 


108 


103 


55 


340 


78 


103 


105 




55 


S4 


49 


54 


48 


18 


50 


44 


63 


55 


est (g/cm^) 


1.318 


1.317 


1.319 


1.317 


1.320 


1.330 


1.314 


1.325 


1.320 


1.323 


mm 


0.048 


0.038 


0.052 


0.045 


0.045 


0.058 


0.013 


0. 062 


0.050 


0.048 


|Rffi*fcf-Jr« (CN/d t ex) 


0.03 


0.02 


0.05 


0.03 


0.03 


0.14 


0.00 


0.06 


0. OS 


0.02 


ltofiWK--^ii[ias cc) 


56 


57 


56 


56 


56 


61 




56 


56 


56 




0.9 


i.i 


1.2 


0.9 


1.4 


1.9 


1.0 


1.8 


2.1 


2.3 




0 


0 


0 


0 


0 


10> 


0 


5 


10> 


10> 


«SX»3%£(±C!)A^ (@) 


0 


0 


0 


0 


1 


10> 


0 


10 


10> 


10> 


(%) 


2.2 


2.0 


3.0 


2.0 


2.0 


4.3 


l.l 


6.0 


3.0 


3.2 


Soaz/Siiiii 


1.2L 


1.24 


1.18 


LL9 


1.20 


1.05 


1.28 


1.15 


1.07 


1.05 


11/12 


0.9 


0.9 


1.0 


1.0 


1.0 


1.7 


0.9 


1.1 


0.9 


I.O 



IMS^O : 0:««taozi^>WI'J:0^-XCtr«?f^r-S?«HI{OUt*&C4:ftST. 



[0066] 

IHfSlti^^teii^fc PTT-POY T-ife^o 



[0066] 

[Effects of the Invention] 

polyester fiber of this invention is PTT-POY which holds 
suitable crystallinity and the orientation . 

Because of this tightening to happen be able to acquire cheese 
package of satisfactory fluff difficult case of winding , it can 
produce in the industrially . 

In addition because thickness , shape of yam , there is not a 
unevenness of structure , false-twist yam of high quality 
which is not dyeing unevenness or other in industrially can be 
acquired without occurrence of fluff and yam break . 
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*fgB^a) PTT-POY ^ fflL^TMiiLfc^5^^^X 



[Bl] 

USTER TESTER 3 ICiiLf=l$(Dt;&tt 

[@2] 

«T^v-h-e&y . (0)1*. jasitizS3tE-ri.tr 

-So 

[gl3] 

*lfeiBG)7Kuxxx;u8t«la) ss *-:?$*-r 

[@4] 

[gl5] 

1 

10 

11 

p— ;u 

12 
13 



It becomes preferred false-twist yam as stretch material where 
false-twist yam which is producedmaking use of PTT-POY of 
this invention soft texture and had high extension and 
retraction elongation , extension and retraction modulus and 
quite is superior. 

Because of this so-called [zokki ] and panty stocking , tights , 
socks of union knit type (back yam , oral mbber ), it isuseful 
in Ban yam etc of union knit item such as covering yam , 
union knit panty stocking of jersey , elastic yam . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Case where it passes through fiber to Uster Tester 3 it is 
aunevenness curve (mass change of fiber ). 

[Figure 2] 

With wide angle x-ray diffraction chart of fiber , as for (J2 ), 
with wide angle x-ray diffraction chart where the peak which 
derives in ciystallinity is observed, as for (jp2 ), it is a wide 
angle x-ray diffraction chart where peak which derives in 
crystallinity is not observed. 

[Figure 3] 

It is a schematic diagram which shows SScurve of polyester 
fiber of this invention . 

[Figure 4] 

With conceptual diagram which shows state of cheese 
package which winds the polyester fiber of this invention 
around yam bobbin , as for (J2 ), with conceptual diagram 
ofdesirable cheese package , as for (jp2 ), it is a conceptual 
diagram of cheese package whichhas bulge . 

[Figure 5] 

It is a schematic diagram which shows outline of spinning 
machine which executes the this invention . 

[Explanation of Symbols in Drawings] 

1 

dryer 
10 

finish application device 

11 

roll 

12 

free roll 
13 
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13a 
13b 
14 

2 



3 

'OK 
4 

5 

6 

7 

8 

9 



Drawings 
[01] 



winder , package 
13a 

spindle , package 
13b 

touch roll 
14 

yam-spinning chamber 
2 

extruder 
3 

bend 
4 

spin head 
5 

spitineret pack 
6 

spinneret 
7 

temperature-holding region 
8 

multifilament 
9 

cooling air 
[Figure 1] 
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[04] [Figure 4] 
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it.aaa •s.«Bft •i.oii 



f « f 3 




ii.oit 10. CIO it.iifl 

[05] [Figures] 
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1 (t&am 
2 wmb 



5 mu^<t^) 



14 m^f'^^'^-) 




10 iT^mti^mm 



3 (-o-n 

4 C^eV'^yK) 



i:lJ 

11 (o-A') 
12 (7J?— B— /I') 



13b (^^S^B-Zl-) 



13a C^irV'KA') 



18 mm) 
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